Background: Nasal alar deformity (NAD) can affect both nasal breathing and the aesthetic appearance of the nose. NAD can be congenital or acquired. The acquired causes include nerve palsies, traumatic or iatrogenic. A rare condition that is associated with NAD is trigeminal trophic syndrome (TTS). TTS is an uncommon disorder of the trigeminal nerve characterized by a triad of facial ulcers, with anesthesia and paresthesia of the involved dermatomes. Nasal alar reconstruction is challenging for the surgeon and when it is performed, a delicate balance between aesthetic and functional outcome should be considered.
Introduction
Nasal alar structural and functional integrity is very important for nasal breathing and facial aesthetic appearance. Nasal area is composed of bones, cartilages, muscles, nerves and ligaments.
An important muscle of the nasal base is the levator labii alaque nasi muscle (LLANM) that is innervated by the zygomatic and superior buccal branch of facial nerve. The medial part of LLANM retracts laterally and superiorly to dilate nostrils. Another dilator of the nose is the dilator naris. In addition, the ophthalmic and maxillary branches of trigeminal nerve are responsible for nasal muscles sensitivity (1, 2) . Weakness of the nasal valve results in nasal alar collapse. Common causes of nasal alar deformity include ageing, trauma, prolonged nasal obstruction, nasal surgery (rhinoplasty) and radiotherapy. Furthermore, nasal ala deformity can be attributed to neurogenic causes such as stroke or facial nerve paralysis (3) . Besides more common entities, a rare syndrome, trigeminal trophic syndrome (TTS) is associated with nasal ala deformity. TTS is an uncommon condition that results from trigeminal nerve injury. It is characterized by a triad of symptoms: paresthesia and anesthesia of the involved dermatome and facial ulceration in particular at the alar nasi region (4) . Ulceration often occurs due to scratching and manipulation of the affected area (5) . The causes of TTS remain unclear. In two thirds of the cases, the etiology is organic (e.g. cerebrovascular accident), infection or cancer. Other causes are Wallenberg's syndrome (brain stem infarct) or iatrogenic i.e. post-removal of acoustic neuroma (6, 7) . As a result, nasal alar deformity (NAD), can affect patients' aesthetic appearance as well as nasal function; thus, patients may complain of nasal obstruction due to nasal valve narrowing (3) . We report a rare case of nasal alar deformity presenting as late post-operative complication of acoustic neuroma surgery. To our knowledge, the association of disorders of both trigeminal and facial nerve, after brain surgery with the clinical presentation of nasal ala deformity without ulcerations has not been previously reported.
Case report
A 37-years old woman presented with a nasal alar deformity on the left side without any history of ulceration of that particular area. Four years earlier she was diagnosed with an acoustic neuroma on the left cerebellopontine angle surgically treated via sub-occipital, retro-sigmoid approach. After surgery, the patient presented with left facial palsy and hemi-facial anesthesia. The patient underwent a cross facial nerve graft surgery to correct facial nerve palsy; however, the outcome wasn't satisfactory. Two years following the second surgery the woman presented with nasal shrinkage on the left side, with alar retraction and partial destruction of the left alar rim (Figure 1 , a-b). Although she described numbness on the left side of her face after the first surgery caused by trigeminal nerve palsy, the patient denied self-manipulation of her nose and there were no ulcerations at her nasal ala before the appearance of the deformity. She suffered from ipsilateral nasal breathing problems and was unsatisfied with her nasal appearance. Reconstruction of the left ala nasi and lateral nasal wall was conducted in one stage surgery. We did not use the classic external rhinoplasty approach with a columella skin incision in order to avoid skin incisions and reduce the risk of lesions and wounds that do not heal (associated to the trigeminal trophic syndrome). Instead, a spreader graft was placed in a sub-mucoperichondrial pocket via an inter-cartilaginous incision for the reconstruction of the internal nasal valve. Rim graft and long alar batten graft up to the piriform aperture were used via a rim incision in order to achieve a sufficiently stabilizing effect of the ala (Figure 2, a-b) The grafting material was harvested from conchal cartilage, because the patient previously underwent septoplasty. Seven pulation in not a pre-requisite for trigeminal trophic syndrome development (15) . The ulcers tend to appear in small areas and more often in the nasolabial crease and nasal ala area and less frequently they can spread onto the cheek and the upper lip.
The tip of the nose is believed to be spared because its nerve supply is derived from the ethmoidal branch of the trigeminal nerve (14) . The period from the trigeminal nerve injury until the appearance of the ulcers varies from weeks to decades (17, 18) .
The treatment is challenging and should be individualized. It involves local wound care with antibiotics, hydrocolloid dressings and medications such as pimozide, amitryptiline, diazepam and carbamazepine, used to suppress paresthesia and prevent selfmanipulation of the ulcers (13, 19) .
Defects of nasal ala are challenging to reconstruct due to its three-dimensional anatomy. The importance of reconstruction is to provide symmetry and maintenance of nasal function. Thus, a surgical approach using flaps and grafts has been attempted (20) . There are different flaps that can be used i.e. skin, composite and local ones. Alar batten grafts (ABG) (e.g. conchal) that we used in our case, provide structural support of the alar sidewall.
ABG are placed laterally to the crura as an overlay (21) .
Conchal cartilage grafts are good for nasal alar defects repair as 
Discussion
The anatomy of nasal area is complex and aesthetic appearance and function depend on the optimal state of muscles, cartilages, nerves and skin. The most important dilator of nasal ala is LLANM (2) . Alar retraction is one of the anatomical deformities that can affect both the aesthetic as well as the functional properties of the nose (8) .
There are several causes of nasal alar deformity: congenital or acquired ones. Acquired causes include traumatic, iatrogenic deformity or nerve palsies. Facial nerve palsy causes depression of alar base and loss of LLANM function. Alar collapse can also be attributed to the loss of dilator naris muscle function (9, 10) .
Another cause for nasal alar deformity is trigeminal nerve palsy.
The etiology of trigeminal nerve injury varies and it involves trigeminal nerve ablation, cerebrovascular accidents, surgical complications, trauma and herpes zoster infection (5, 6, 11, 12) . A rare condition that is associated with trigeminal nerve palsy is TTS.
TTS is developed after peripheral or central damage of the trigeminal nerve (13, 14) . It was first described by Wallenberg in 1901 (15) .
The pathologic process that leads to the appearance of ulcers is not known yet. There is a neurotrophic theory stating that skin ulceration is due to the cessation of production of neurotrophic factors necessary for the maintenance of skin and other body parts well-being (4) . Another theory suggests that the ulceration is caused traumatically secondary to paresthesia by an unconscious self-manipulation. Self-induced trauma because of neurologic injuries and facial paresthesia causes ulceration that is difficult to heal (16) .
However, a significant proportion of patients do not self-traumatize the anesthetic area of their face and therefore self-mani- incision was used for reconstruction as the skin was atrophic due to nerve dysfunction (19) (20) (21) .
In the case we present there was no history of self-manipulation and no history of ulcerations. The clinical presentation was different from the typical triad of trigeminal trophic syndrome since there was no ulcer but only atrophy and shrinkage of the left nasal ala. The affected area presented muscle paralysis, cartilage shrinkage and skin atrophy. Skin was affected by trigeminal palsy as in trigeminal trophic syndrome although without ulcers.
We believe in our case that the primary cause of the deformity of the nasal ala is the facial palsy which co-existed with trigeminal nerve palsy. This combination is a very rare complication of acoustic neuroma surgery. However, other conditions such as stroke or brain tumor can be associated with both nerve palsies.
The facial nerve palsy caused the weakness of the facial muscles that lead to the atrophy of the nasal ala muscles which was later followed by atrophy of the cartilage and skin, leading to shrinkage of the nasal valve. We believe that the lesions in those 
Conclusion
We describe what we believe to be the first reported case of a deformity of nasal ala caused by facial and trigeminal nerve palsy, complications that have occurred after brain surgery. The detrimental effects of the two nerve palsies finally contributed to the shrinkage of the nasal ala: skin was affected in a way similar to trigeminal trophic syndrome, cartilage was thinned and alar muscles were paralyzed. Reconstruction of the nasal ala with optimal technique and graft resulted in good long-term results.
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